SUMMARY Plasma luteinising hormone (LH) and follicle-stimulating hormone (FSH) concentrations were measured before and after intravenous luteinising hormone-releasing hormone (LH-RH) in 33 boys with growth delay. Eighteen were prepubertal and 15 pubertal. Basal LH and FSH levels were low in both groups with mean increments after LH-RH of 3-2 ± 0-8 U/I (mean ± SEM) and 2 6 ± 0 4 U/I respectively in the prepubertal and 7-4 ± 0 7 U/I and 2 0 ± 0 3 U/I in the pubertal boys. The LH increment showed a positive correlation with increasing bone age (r =0 71, P<0 001); FSH did not. The LH-RH response thus appeared normal in relation to the stage of maturity.
Growth delay is the most common cause of short stature. Despite the good prognosis in terms of final stature and pubertal development, a delay in growth and puberty, which generally coexist, can be a source of considerable unhappiness in the affected child. Boys appear to be more often affected than girls1 2 but it is not absolutely clear how much of this sexual difference is due to varying social pressures; short stature seems to lead to greater anxiety in boys.
Pituitary secretion of the gonadotrophins luteinising hormone (LH) and follicle-stimulating hormone (FSH) increases during normal male puberty3 4 as the sensitivity of the hypothalamus to the negative feed-back effect of sex steroids diminishes,5 or possibly due to release of inhibition by the pineal gland.6 In the prepubertal child however, basal plasma LH and FSH levels are low and are of little prognostic value in the investigation of the patient with delayed puberty. The isolation and synthesis of the hypothalamic luteinising hormone-releasing hormone (LH-RH)7 has provided a potential means of assessing pituitary gonadotrophin release before the appearance of clinical signs of puberty.8 The LH-RH test has become established as a method of demonstrating pituitary gonadotrophin reserve9 10 and it was hoped that it would distinguish between children with simple pubertal delay and those with hypopituitarism.
However, the value of the LH-RH test in this respect has not been conclusively demonstrated, partly because of variability of individual responses and partly because of uncertainty of the relationship between the magnitude of the response and pubertal maturation.
The aim of the present study was to measure plasma LH and FSH responses to intravenous administration of LH-RH in prepubertal and pubertal boys with delay of growth and puberty, and to relate these findings to skeletal maturation and clinical pubertal development of the subjects.
Patients
Thirty-three boys were studied; they had been referred either because of short stature or delayed puberty. Eighteen were prepubertal (Table 1) and 15  pubertal (Table 2 ). The distinction between the prepubertal and pubertal subjects was made according to testicular volume. Subjects with a mean testicular volume <4 ml were classified as prepubertal, and those with 4 ml or greater were classified as pubertal. The mean age of the prepubertal group was 12 1 (range 9-8-14@8) years and that of the pubertal group 15-1 (range 12 
Results
Auxological features. The mean height standard deviation score (SDS) of the prepubertal boys was -3-2 (range -2-0 to -4-8), that of the pubertal boys -2-9 (range -1I4 to -4-6). The mean bone age of the prepubertal boys was 9-9 'years' (range 8-0 to 13 4) , that of the pubertal ones 12 8 'years' (range 11-3 to . Mean testicular volume was <4 ml in all the prepubertal boys, and ranged from 4 to 8 ml in the pubertal ones.
All the boys were re-examined clinically 6 months after the LH-RH test. All 15 pubertal subjects had continued normal pubertal development. Five of the 18 prepubertal boys had started puberty, but there (Tables 1 and 2) Luteinising hormone Basal plasma LH concentrations were similar in the prepubertal (mean 0 9 IU/I (range 0 5-3 0)) and pubertal boys (mean 0 9 lU/l (range 0 5-3 5)). Plasma LH increased significantly after LH-RH with a mean maximum increment in the prepubertal boys of 3 2 IU/I (range 0-9 0, P<0 001) and in the pubertal boys of 7-4 IU/I (range 3-0-12-0, P<0 001). The mean maximum increment was significantly greater in the pubertal than in the prepubertal boys (P<0 001). There was wide variation of individual LH responses to LH-RH in the prepubertal subjects (Fig. 2) . In 5 boys there was no response.
Follicle-stimulating hormone Basal plasma FSH concentrations were similar in the prepubertal (mean I * 3 IU/I (range 0 5-2 6) ) and the pubertal boys (mean 1 2 IU/I (range 0 5-4 2) ). Plasma FSH increased significantly after LH-RH with a mean maximum increment in the prepubertal boys of 2-6 IU/I (range 0 3-4-5, P<0.001) and in the pubertal boys of 2-0 IU/I (range 0-5 0, P<0 001). Unlike LH, there was no difference in the mean FSH increments after LH-RH between the prepubertal and the pubertal boys.
Correlation of LH and FSH with bone age. There was no correlation between basal concentrations of LH and FSH with advancing bone age. The LH increment after LH-RH however, showed a positive correlation with increasing bone age ( Fig. 1 ) (r=0-71, P<0 001). The FSH increment showed no such correlation (r-0-01, P <0 1) (Fig. 2) .
Discussion
The plasma LH and FSH responses to intravenous administration of LH-RH confirm that releasable stores of these gonadotrophins are present in at least some prepubertal and all pubertal boys.1617
As previously reported, the patterns of LH and FSH responses were different. The amplitude of the LH response was consistently greater9 than that of FSH, and the LH response in pubertal boys was 13 14 15 16 significantly greater than in prepubertal ones,18 there being no difference in the FSH responses.10 na LH after
The wide variation of individual responses to 0-71, P< 0-001).
LH-RH previously reported18 was found in the 
